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comprising: power source; latch configured to latch one end
of the band within the housing; a shape memory material
component connected to the latch; an electrical circuit for
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shape during supply of power to perform a locking function;
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ments, a tamper resistant container cap, comprises: cap hous-
ing releasably lockable to an open end of a container and a
locking mechanism using a shape memory material compo-
nent.
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1
SMART MEMORY MATERIAL LOCK
DEVICES

BACKGROUND

The present application relates generally to the field of
tracking devices and container caps.

Problems arises in tracking devices for individuals, e.g.,
children, couriers, retirement home individuals. Likewise,
problems have arisen in controlling access to medicine con-
tainers and other types of containers.

SUMMARY OF THE INVENTION

Embodiments of a tracking device are disclosed, compris-
ing: a portable housing with a locking mechanism; a band in
cooperation with the portable housing and configured to be
latched about a wrist or ankle of a person; a tampering detec-
tion device configured in relation to the housing and/or the
band to detect tampering with the band or unauthorized
release. In embodiments, the locking mechanism comprises a
power source; a latch configured to latch at least one end of
the band within the housing; a shape memory material com-
ponent connected to the latch; an electrical circuit for con-
trolling the power source to heat the shape memory material
component to cause the shape memory material component to
change from a first length and/or first shape to a second length
and/or second shape during supply of power; wherein when
the shape memory material component has the first length
and/or shape, the latch prevents release of the one end of the
band, and when the shape memory material component has
the second length and/or shape, the latch is moved to allow
release of the one end of the band. In embodiments, the
electrical circuit may be configured to control heating of the
shape memory material component based on one or more
criteria. In embodiments, a timer component may be associ-
ated with the electrical circuit to cause supply of the power for
a predetermined period of time when the electrical circuit
component is triggered to heat the shape memory material
component. In embodiments, a two-way network communi-
cation device disposed in cooperation with the portable hous-
ing. In embodiments, a tracking element may be provided for
facilitating location determination and transmission of a loca-
tion signal. In embodiments, a tampering signal generation
circuit may be provided that is configured to generate a tam-
pering signal for transmission via the two-way communica-
tion device when tampering is detected by the tampering
detection device.

In embodiments, the shape memory material component
may comprise a shape memory material alloy, or an electro-
active polymer, or a twisted carbon nanotube.

In embodiments, the shape memory material component
may comprise a shape memory material wire.

In embodiments, the tracking device may further comprise
an audible alarm device to generate an audible alarm signal
when tampering is detected by the tampering detection
device.

In embodiments, the tracking device may further comprise
a panic button on the portable housing connected to the two-
way communication device to generate a panic signal for
transmission via the two-way communication device.

In embodiments, the tracking device may further comprise
a stress detector disposed in the portable housing and/or the
band and configured: to measure one or more biological indi-
cators, and to generate a signal for transmission providing a
stress alert and location data via the two-way communication
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device when stress based on measurements of one or more of
the one or more biological indicators is determined.

In embodiments, the latch may comprise an interference
block.

In embodiments, the latch may comprise an interference
block that pivots on an axis between a first position that
functions to lock the one end of the band within the housing,
and a second position that allows the band to be released from
the portable housing.

In embodiments, the electrical logic component may be
configured to limit a level of the electrical current supplied to
the shape memory material component to a predetermined
current range.

In embodiments, when the electrical circuit supplies cur-
rent from the electrical current source to the shape memory
material component, the shape memory material component
may change from the first length and the first shape to the
second length and the second shape.

In embodiments, the latch may comprise a lever attached
directly or indirectly to an interference block, and when the
shape memory material component takes the second length
and/or shape, the lever may be configured to move the inter-
ference block out of interference with the band so that the
band may be released from the portable housing.

In embodiments, the latch may comprise an interference
block configured to slide between a first interfering position
and a second non-interfering position when the length and/or
the shape of the shape memory material component changes.

In embodiments, the tracking device may further comprise
a spring positioned to hold the interference block in the first
interfering position.

In embodiments, the power source may comprise an elec-
trical current source selected from the group of a battery, a
kinetic charger, and an induction device.

Inembodiments, the tracking element may comprise one or
more selected from the group of a GPS circuit and a cellular
telephone circuit.

In embodiments, the invention may comprise a tamper
resistant container cap, comprising: a cap housing releasably
lockable to an open end of a container and a locking mecha-
nism disposed in the cap housing. In embodiments, the lock-
ing mechanism may comprise: an interference block move-
able between a first interfering position and a second non-
interfering position; a power source; a shape memory
material component connected to the interference block; and
an electrical circuit for controlling the power source to heat
the shape memory material component to cause the shape
memory material component to change from a first length
and/or first shape to a second length and/or second shape
during supply of power; wherein the shape memory material
component is disposed in relation to the interference block so
that when the shape memory material component has the first
length and/or shape, the interference block is disposed to
prevent removal of the cap housing from the open end of the
container, and when the shape memory material component
has the second length and/or shape, the interference block
allows the cap housing to be removed from the open end of the
container; wherein the electrical circuit is configured to con-
trol heating of the shape memory material component based
on one or more criteria. In embodiments, the electrical circuit
may comprise a timer component associated with the electri-
cal circuit to cause supply of the power for a predetermined
period of time when the electrical circuit component is trig-
gered to heat the shape memory material component;

In embodiments, the cap housing may have a first portion
and a second portion that are separated when the shape
memory material component has the second length and/or
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shape so that the interference block is in the second position
that allows the cap housing to be removed from the open end
of the container.

In embodiments, the first portion and the second portion
may have one or more registration fingers that are in adja-
cency and parallel and are slidably configured so that the one
or more fingers of the first portion move away from the one or
more fingers of the second portion when the interference
block moves into the second non-interfering position.

In embodiments, the interference block may be configured
to slide between the first interfering position and the second
non-interfering position when the shape memory material
length and/or shape changes.

In embodiments, the cap housing may comprise a first
portion and a second portion, with a first lateral track formed
in the first portion of the cap housing with a slot at one end
thereof, and a second lateral track formed in the second por-
tion of the cap housing, with the second lateral track in par-
allel and adjacency to the first lateral track, and the interfer-
ence block may comprise a lateral projection at one end
thereof that slides within the first lateral track and the fits
within the slot of the first lateral track when the shape-
memory material component has the first length and/or shape,
and the interference block may comprise a downward projec-
tion at another end thereof that slides within the second lateral
track.

In embodiments, the cap housing may comprise a key pad
for controlling the electrical logic component supplying elec-
trical current from the electrical current source to the shape
memory material component to cause the shape memory
material component to change between the first length and/or
shape and the second length and/or shape.

In embodiments, the electrical circuit may comprise logic
to allow the interference block to take the second non-inter-
fering position only during specified hours of a day or only a
specified number of times per day or only one or more speci-
fied days of the week.

In embodiments, the container cap may further comprise: a
network communication device comprising a receiver dis-
posed in the portable housing for receiving control signals
from a communication network to control the electrical cir-
cuit to supply electrical current from the electrical current
source to the shape memory material component to cause the
shape memory material component to change between the
first length and/or shape and the second length and/or shape,
and the electrical circuit may comprise logic to control supply
of the electrical current from the electrical current source to
the shape memory material component based at least in part
on the control signals.

In embodiments, the network communication device may
comprise a cellular telephone circuit or a transceiver.

In embodiments, the container cap may further comprise a
network communication device comprising a receiver and a
transmitter disposed in the portable housing for receiving and
sending voice signals over a network.

In embodiments, the electrical circuit may comprise logic
for generating for data transmission on removal of the cap
housing from the open end of the container, and the network
communication device may be configured to transmit the data
on the removal of the cap housing from the open end of the
container.

In embodiments, the cap housing may further comprise an
electronic display screen, wherein the electrical circuit may
further comprise an electronic memory, and the electrical
circuit may be configured to record data on removal of the cap
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housing from the open end of the container in the electronic
memory and display data based on the removal data on the
electronic display screen.

In embodiments, the container cap may further comprise a
spring positioned to hold the interference block in the first
interfering position.

In embodiments, the power source may comprise an elec-
trical current source selected from the group of a battery, a
kinetic charger, and an induction device.

In embodiments, the electrical circuit may be configured to
limit a level of the electrical current supplied to the shape
memory material component to a predetermined electrical
current range.

In embodiments, the container cap may further comprise: a
network communication device disposed in the cap housing;
and a tracking element comprising one or more selected from
the group of a GPS circuit and a cellular telephone circuit for
location determination and transmission of location data over
a communications network via the network communication
device.

In embodiments, the shape-memory material component
may be a shape-memory alloy component, an electroactive
polymer, or a twisted carbon nanotube.

In embodiments, the cap housing may comprise a first
portion and a second portion, with opposing parallel surfaces,
with a projection extending from the parallel surface of the
first portion, with a side extension that extends substantially
parallel to the parallel surface from the projection, the second
portion may comprise a recess in which the projection may fit
when the first and second portions are fitted together, the
recess in the second portion may comprise an interference
block with a side projection, wherein the interference block is
laterally slidable within the recess in a direction that is par-
allel to the parallel surface, so that the side projection of the
interference block fits in registration with the side extension
of'the projection of the first portion within the recess when the
shape-memory material component has the first length and/or
shape so that the interference block is in a first interfering
position.

In embodiments, the cap housing may comprise a first
portion and a second portion, with opposing parallel surfaces,
interference block may comprise two pieces on a same plane
positioned to be rotatable around a track within the first por-
tion, the second portion may comprise a track on the same
plane as the track in the first portion and positioned to receive
at least a portion of the two pieces therein when the pieces are
rotated away from each other; the shape memory material
component may be connected to opposing sides of the two
pieces, wherein when the shape memory material component
has the first length and/or shape, the two pieces may be rotated
apart into the track in the second portion to thereby impede
removal of the cap housing from the open end of the con-
tainer, and when the shape memory material component has
the second length and/or shape, the two pieces are not rotated
into the second portion thereby not interfering with removal
of'the cap housing from the open end of the container.

In embodiments, each of the two pieces comprises a frac-
tional portion of a disk that is positioned to slide on the track
in the first portion.

In embodiments, the container cap may comprise a recess
disposed to extend from inside the container cap to an open-
ing in a side of the container cap, wherein the interference
block may be positioned within the recess, and slidable within
the recess to project through the opening into a recess on a
side of the container, to thereby be in an interfering position,
wherein the shape memory material component is connected
at one end thereof within the recess in the container cap, and
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connected at another end thereof to the interference block,
wherein when the shape memory material component has the
first length and/or shape, an end of the interference block may
be extended into the recess into the container, and when the
shape memory material component has the second length
and/or shape, the interference block is entirely within the
recess in the container cap and in the non-interfering position.

In embodiments, the container cap may further comprise a
hinge connecting one end of the container cap to an edge of
the opening in the container.

In embodiments, the interference block may comprise two
pieces, with each piece comprising at least one end, and the
shape memory material component may be positioned
between the two pieces, so that when the shape memory
material component has the first length and/or shape, the at
least one end for each of the pieces is extended into a respec-
tive recess in a side of the open end of the container, and when
the shape memory material component has the second length
and/or shape, the at least one end for each of the pieces is not
extended into its respective recess in the side of the open end
of the container.

In embodiments, the cap housing may comprise a first
portion and a second portion, the interference block may
comprise two pieces on a same plane positioned to be rotat-
able around a track within the first portion, wherein each of
the two pieces comprises a circumferential projection at one
end thereof, with the projections positioned to oppose each
other and to form a boundary of an opening defined within the
two pieces adjacent the one end, the second portion may
comprise a track on the same plane as the track in the first
portion and positioned to receive at least a portion of the two
pieces therein that have the circumferential projections
thereon, the second portion may comprise a projection posi-
tioned thereon to fit within the opening defined within the two
pieces, the shape memory material component may be con-
nected to opposing sides of the two pieces, wherein when the
shape memory material component has the first length and/or
shape, the two pieces may be rotated so that the circumferen-
tial projections are in adjacency or touch to thereby trap the
projection on the second portion with the opening to thereby
impede removal of the cap housing from the open end of the
container, and when the shape memory material component
has the second length and/or shape, the two pieces are rotated
to move the circumferential projections away from each other
to no longer trap the projection on the second portion and
allow removal of the cap housing from the open end of the
container.

In embodiments, each of the two pieces may comprise a
fractional portion of a disk that is positioned to slide on the
track in the first portion.

In embodiments, the two pieces may be biased so that the
circumferential projections are in adjacency or touch to
thereby trap the projection on the second portion with the
opening.

In embodiments, the cap housing may comprise a first
portion and a second portion, the interference block may
comprise a first clip piece with an end thereof biased toward
a second clip piece to form a clip connected to the first
portion, the second portion may comprise a knob extending
from a surface of the second portion, with the knob having
indents formed below a top portion of the knob, and with the
knob positioned in alignment with the clip so that clip fits
around the knob when in a locked position and prevents the
first portion from being separated from the second portion,
and the shape memory material component may be connected
between the first clip piece and the second piece so that when
the shape memory material component has the first length
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and/or shape, the interference block is disposed around the
knob in the indents to prevent separation of the first portion
from the second portion, and when the shape memory mate-
rial component has the second length and/or shape, the inter-
ference block allows separation of the first portion from the
second portion.

In embodiments, the container cap may further comprise a
spring for biasing the end of the clip piece toward the end of
a wall of the first portion.

In embodiments, the end of the second clip piece may
comprise a wall of the first portion.

In embodiments, the clip may be positioned perpendicular
and toward the opening of the container.

In embodiments, the clip may be positioned in parallel to
the opening of the container.

In embodiments, the cap housing may comprise a first
portion and a second portion with opposing parallel surfaces,
the interference block may comprise a first clip piece with an
end thereof biased toward an end of a second clip piece to
form a clip connected to the first portion, with the clip posi-
tioned within a recess formed in the parallel surface of the first
portion, but extending partially from the surface of the paral-
lel surface of the first portion, the second portion may com-
prise a projection extending across a recess formed in the
parallel surface of the second portion formed, the clip may be
positioned so that the end of the first clip piece and the end of
the second clip piece extend into the recess on either side of
the projection to fit around and behind the projection in the
second portion when in a locked position and prevent the first
portion from being separated from the second portion, and the
shape memory material component may be connected
between the first clip piece and the second piece so that when
the shape memory material component has the first length
and/or shape, the ends of the first and second clip pieces
extend around and behind the projection in the second portion
to prevent separation of the first portion from the second
portion, and when the shape memory material component has
the second length and/or shape, the ends of the first and
second clip pieces are moved apart to allow separation of the
first portion from the second portion.

In embodiments, the cap housing may comprise a hinge at
afirst side thereof to hinge the cap housing to a first side of the
open end of the container, and the interference block may be
positioned at a second side of the cap housing that is opposite
to the side with the hinge.

In embodiments, the interference block may comprise a
clip, a second side of the open end of the container opposite to
the first end may comprise a knob extending from a surface of
the second side of the open end of the container, with theknob
having at least one indent formed below a top portion of the
knob, and with the knob positioned in alignment with the clip
so that clip fits around the knob into the indent when in a
locked position and prevents the cap housing from being
separated from the open end of the container, and the shape
memory material component may be connected within the
clip so that when the shape memory material component has
the first length and/or shape, the interference block is dis-
posed to around the knob in the at least one indent to prevent
separation of the cap housing from the open end of the con-
tainer, and when the shape memory material component has
the second length and/or shape, the interference block allows
separation of the cap housing from the open end of the con-
tainer.

In embodiments, the interference block may be slidable
between a first locking position and a second unlocked posi-
tion, a second side ofthe open end of the container opposite to
the first end may comprise a knob extending from a surface of
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the second side of the open end of the container, with theknob
having at least one indent formed below a top portion of the
knob, and with the knob positioned so that the interference
block may be slid so that a portion thereof fits in registration
with the indent in the knob when in a locked position to
prevent the container cap from being separated from the sec-
ond side of the container, and the shape memory material
component may be connected to one end of the interference
block so that when the shape memory material component
has the first length and/or shape, the interference block is
positioned to fit in registration with the indent in the knob for
the locked position to prevent separation of the cap housing
from the open end of the container, and when the shape
memory material component has the second length and/or
shape, the interference block is no longer in registration with
the indent in the knob thereby allowing separation of the cap
housing from the open end of the container.

In embodiments, the interference block may be biased into
the locked position.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide further understanding of the invention, are incorporated
in and constitute a part of this specification, illustrate embodi-
ments of the present disclosure and together with the detailed
description serve to explain the principles of the present dis-
closure. No attempt is made to show structural details of the
present disclosure in more detail than may be necessary for a
fundamental understanding of the present disclosure and the
various ways in which it may be practiced.

FIG. 1 is a top view schematic diagram of an embodiment
of the tracker device invention with an embodiment of the
latch in a locked position.

FIG. 2 is a perspective view of the embodiment shown in
FIG. 1 of the tracker device invention with the latch separated
in the view.

FIG. 3 is a perspective view of the embodiment shown in
FIG. 1 of'the tracker device invention with the embodiment of
the latch in an unlocked position.

FIG. 4 is a top view schematic diagram of an embodiment
of the tracker device invention with a second embodiment of
the latch in a locked position.

FIG. 5 is a top view of the embodiment shown in FIG. 4 of
the tracker device invention with the second embodiment of
the latch in an unlocked position.

FIG. 6A is a perspective view of the embodiment shown in
FIG. 4 of the tracker device invention with the second
embodiment of the latch in an unlocked position.

FIG. 6B is a perspective view of the embodiment shown in
FIG. 4 of the tracker device invention showing a longitudinal
recess 485.

FIG. 7 is a side cross-sectional view of an embodiment of
the tracker device of the invention.

FIG. 8 is a side cross-sectional view of an embodiment of
the tracker device of the invention with the lower portion 730
and the band 720 shown as released.

FIG. 9 is atop view of an embodiment of the tracker device
of the invention.

FIG. 10 is a perspective view of an embodiment of con-
tainer cap.

FIG. 11 is atop view of the embodiment of FIG. 11 with the
interference block in an interfering position.

FIG. 12 is a perspective view of the embodiment of FIG. 11
with the interference block in a non-interfering position.

FIG. 13 is a perspective view of the embodiment of FIG.
11.
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FIG. 14 is a perspective view one portion of the embodi-
ment of FIG. 11 with the interference block in exploded view.

FIG. 15 is a perspective view a second portion of the
embodiment of FIG. 11 with the interference block in
exploded view.

FIG. 16A is a bottom view of the embodiment of FIG. 11.

FIG. 16B is a perspective view from the bottom of the
embodiment of FIG. 11.

FIG. 17 is a top view of an embodiment of a keypad for a
container.

FIG. 18 is a top view of another embodiment of a keypad
for a container.

FIG. 19 is a perspective view of an embodiment of a con-
tainer and container cap.

FIG. 20 is a top view of another embodiment of a container
cap.

FIG. 21 is a perspective view of the embodiment of the
container cap of FIG. 20.

FIG. 22 is a top view of the embodiment of the container
cap of FIG. 20 with a recess show in hidden lines.

FIG. 23 is a cross-section view of the second portion with
the interference block in an interfering position.

FIG. 24 is a cross-section view of the second portion with
the interference block in a non-interfering position.

FIG. 25 is a perspective view of an embodiment of a con-
tainer and container cap.

FIG. 26 A is an exploded perspective view of a first portion
of another embodiment of the container cap.

FIG. 26B is a perspective view of a separated first and
second portions of the container cap of FIG. 26A.

FIG. 27 is a top view of the container cap embodiment of
FIG. 26 with the fractional disks not rotated into the second
portion.

FIG. 28 is a top view of the container cap embodiment of
FIG. 26 with the fractional disks rotated into the second
portion.

FIG. 29A is a side view of the first portion for the embodi-
ment of FIG. 26.

FIG. 29B is a side view of the first portion for the embodi-
ment of FIG. 26 with the fractional disks removed.

FIG. 30 is a perspective view of a further embodiment of
the container cap and a top of a container.

FIG. 31 is a perspective view of the container cap embodi-
ment of FIG. 30 showing an interference block.

FIG. 32 is a perspective view of the container cap embodi-
ment of FIG. 30 shown in exploded view.

FIG. 33 is a perspective view of the container for the
embodiment of FIG. 30.

FIG. 34 is a cross-section side view of the container cap for
the embodiment of FIG. 30 with the interference block in an
interfering position.

FIG. 35 is a cross-section side view of the container cap for
the embodiment of FIG. 30 with the interference block in a
non-interfering position.

FIG. 36 is a cross-section side view of the container cap and
container for the embodiment of FIG. 30 with the interference
block in an interfering position.

FIG. 37 is a cross-section side view of the container cap for
the embodiment of FIG. 30 with the interference block in a
non-interfering position.

FIG. 38 is a schematic block diagram of an embodiment of
a circuit diagram that may be used to implement embodi-
ments using a shape memory material component.

FIG. 39 is a schematic block diagram of an embodiment of
a circuit diagram that may be used to implement embodi-
ments Using a micro-motor.
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FIG. 40 is a schematic block diagram of an embodiment of
an electrical circuit that may be used to implement the inven-
tion.

FIG. 41 is a perspective view of a further embodiment of
the container cap.

FIG. 42 is atop view of the embodiment of FIG. 41 with the
container cap unlocked.

FIG. 43 is atop view of the embodiment of FIG. 41 with the
container cap locked.

FIG. 44 is an exploded top view of the embodiment of FIG.
41 with the container cap without the elements 4200 and
4210.

FIG. 45 is a perspective view of the portion 4110 in
unlocked position.

FIG. 46 is an exploded perspective view of the portions
4110 and 4112 in a locked position.

FIG. 47 is a top view illustrating only the moveable sec-
tions 4200 and 4210.

FIG. 48 is a perspective view of embodiments of a con-
tainer cap consistent with the invention.

FIG. 49 is a perspective view of embodiments of a bottom
portion of the container cap of FIG. 48 with an exploded view
of a lip of a container illustrated.

FIG. 50 is a perspective cross-sectional view of embodi-
ments of a top portion of the container cap of FIG. 48.

FIG. 51 is a perspective view of the bottom portion of the
container cap of FIG. 48.

FIG. 52 is a perspective view of embodiments of a locking
mechanism that may be used with the container cap of Fig:
48.

FIG. 53 is a perspective view of further embodiments of a
container cap consistent with the invention.

FIG. 54 is a perspective view of embodiments of a bottom
portion of the container cap of FIG. 53 with an exploded view
of a lip of a container illustrated.

FIG. 55 is a perspective cross-sectional view of embodi-
ments of a top portion of the container cap of FIG. 53.

FIG. 56 is a perspective view of the bottom portion of the
container cap of FIG. 53.

FIG. 57 is a perspective view of embodiments of a locking
mechanism that may be used with the container cap of FIG.
53.

FIG. 58 is a perspective view of embodiments of a knob
that may be used with embodiments of the container cap of
FIG. 53.

FIG. 59 is a perspective view of embodiments of aknob and
a locking mechanism that may be used with embodiments of
the container cap of FIG. 53.

FIG. 60 is a perspective view of embodiments of the con-
tainer and container cap.

FIG. 61 is a perspective view of embodiments of the con-
tainer cap of FIG. 60 in an open position.

FIG. 62 is a perspective cross-sectioned view of a portion
of the container cap of FIG. 61.

FIG. 63 is a perspective view of a locking mechanism that
may be used with embodiments of the container cap of FIG.
60 shown in an open position.

FIG. 64 is a perspective view of a locking mechanism that
may be used with embodiments of the container cap of FIG.
60 shown in a locked position.

FIG. 65 is a top view of embodiments of a lid for a container
consistent with the invention.

FIG. 66 is a top view of embodiments of a lid for a container
consistent with the invention.

FIG. 67 is a top view of embodiments of a container con-
sistent with the invention that may be used with the lids of
FIGS. 65 and 66.
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FIG. 68 is a perspective view of embodiments of the lid for
a container consistent with the invention.

FIG. 69 is a perspective view of embodiments of a lid and
a container consistent with the invention.

FIG. 70 is atop view of embodiments of'a lid for a container
consistent with the invention.

FIG. 71 is a perspective exploded view of further embodi-
ments of a lid and a container consistent with the invention.

FIG. 72 is a perspective exploded view of further embodi-
ments of a locking mechanism that may be used with embodi-
ments of the invention.

FIG. 73 is a perspective exploded view of further embodi-
ments of a lid and a container consistent with the invention.

FIG. 74 is a perspective exploded view of further embodi-
ments of a locking mechanism that may be used with embodi-
ments of the invention.

FIG. 75 is a top view of a lid 7500 for a container embodi-
ment of the invention.

FIG. 76 is a top view of a bottom portion of 7600 for a
container embodiment of the invention.

FIG. 77 is a side view of the lid 7500 of FIG. 75 for a
container embodiment of the invention.

FIG. 78 is a side cross-section view of the bottom portion of
FIG. 76 for a container embodiment of the invention.

FIG. 79 is a perspective view of the 1id 7500 of FIG. 75 for
a container embodiment of the invention, illustrating
exploded interference blocks in a locking position.

FIG. 80 is a perspective cut-away view of the bottom por-
tion of FIG. 76 for a container embodiment of the invention
illustrating the tracks with the interference blocks removed.

FIG. 81 is a top view of embodiments of the container with
a transparent slidable lid.

FIG. 82 is a top view of embodiments of the container with
a slidable 1id and a different button design.

FIG. 83 is a top view of embodiments of a lock that may be
used with the container of FIG. 81.

FIG. 84 is a perspective view of embodiments of the con-
tainer

FIG. 85 is a top view of embodiments of the container with
individual transparent slidable lids for multiple recesses.

FIG. 86 is a perspective view of a spindle that may be used
as part of an embodiment of a lock for the embodiments of the
invention.

FIG. 87 is a perspective view of a gear wheel and pawl that
may be used as part of an embodiment of a lock for the
embodiments of the invention.

FIG. 88A is a cross-sectional side view of the container of
FIG. 86 in a locked position.

FIG. 88B is aside view of a locking mechanism that may be
used to implement embodiments of the invention.

FIG. 89A is a cross-sectional side view of the container of
FIG. 86 in an unlocked position.

FIG. 89B is aside view of a locking mechanism that may be
used to implement embodiments of the invention.

FIG. 90 is a perspective view of embodiments of the con-
tainer consistent with the invention, with a lid removed.

FIG. 91 is a perspective view of embodiments of the con-
tainer consistent with the invention, with a lid on the con-
tainer.

FIG. 92A is a cross-section side view of the lid with an
interference block that may be used to implement a locking
mechanism for the invention.

FIG. 92B is a side view of the interference block of FIG.
92A shown in a locked position.

FIG. 93 is a perspective view of pouch embodiments of the
container consistent with the invention with the flap closed.
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FIG. 94 is a perspective view of the pouch embodiments of
the container of FIG. 93 with the flap open.

FIG. 95 is a perspective view of a bar that may be used in
embodiments of a locking mechanism that may be used for
the container of FIG. 93.

FIG. 96 is a cross-section view of embodiments of a lock-
ing mechanism that may be used with the container of FIG.
93.

FIG. 97 is a side view of embodiments of a locking mecha-
nism that may be used with the container of FIG. 93.

FIG. 98 is a perspective view of pouch embodiments of the
container consistent with the invention with the flap closed.

FIG. 99 is a perspective view of the pouch embodiments of
the container of FIG. 98 with the flap open.

FIG. 100 is a perspective view of a bar that may be used in
embodiments of a locking mechanism that may be used for
the container of FIG. 98.

FIG. 101 is a cross-section view of embodiments of a
locking mechanism that may be used with the container of
FIG. 98.

DETAILED DESCRIPTION OF EMBODIMENTS

Before turning to the figures, which illustrate the exem-
plary embodiments in detail, it should be understood that the
present disclosure is not limited to the details or methodology
set forth in the description or illustrated in the figures. It
should also be understood that the terminology is for the
purpose of description only and should not be regarded as
limiting. An effort has been made to use the same or like
reference numbers throughout the drawings to refer to the
same or like parts.

Referring to FIGS. 1-3, a first embodiment of the invention
is disclosed. Therein a portable housing 100 with a locking
mechanism 110 is illustrated in cooperation with a band 120
for a tracking device. The band may be of a length sufficient
to be latched about a wrist or ankle or other appendage of a
person. In embodiments, the locking mechanism 110 may
comprise a power source (an embodiment of a current source
is shown as element 4112 in FIGS. 38 and 39) controlled by
an electrical circuit. The locking mechanism 110 may further
comprise a latch 130 configured to latch at least one end of the
band within the housing. In embodiments, the latch may
comprise an interference block 130 that may be slid or pivoted
or otherwise moved between an interfering position that pre-
vents removal of the band and a non-interfering position
where the band may be removed. In the embodiments of
FIGS. 1-3, the interference block 130 may be pivoted on an
axis 140 between a first position that functions to lock the one
end of the band 120 within the housing 100, and a second
position that allows the band to be released from the portable
housing. In FIG. 2, the interference block 130 is shown in the
down first position that interferes with and prevents the band
120 from being released and slid out of the portable housing
100. In FIG. 3, the interference block 130 is shown pivoted up
to allow the band 120 to be released from the housing 100. In
embodiments, a pawl 135 with a tooth at one end may be
positioned to fit into grooves on the side of the band 120. In
embodiments, the pawl 135 may be spring loaded or other-
wise biased to pivot the pawl so that the tooth at the end fits
into one of the grooves on the side of the band. When the
interference block 130 is pivoted into the down or interfering
position, legs of the interference block are moved into adja-
cency with a side of the pawl, thereby preventing the tooth
from being retracted from the groove in the side of the band.
When the interference block is in the up non-interfering posi-
tion, the tooth may be retracted from the groove.
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A control mechanism is provide to move the interference
block 130 between the interfering position that prevents
removal of the band 120 and the non-interfering position. For
the embodiments of FIGS. 1-3, the control mechanism may
be configured to pivot the interference block 130 up and/or
down based on received electronic instructions. In embodi-
ments, the control mechanism may comprise a shape memory
material component 150 connected to the latch or interfer-
ence block 130. In the embodiment shown in FIG. 1, the
shape-memory material component 150 may be anchored to
at least one point or area within the portable housing 100 and
connected to the interference block 130. In the embodiments
of FIGS. 1-3, the shape memory material component 150 is
shown anchored at each end to an internal wall of the portable
housing. In embodiments, the shape-memory material com-
ponent may comprise a wire 150 that extends to and is looped
around a projection 180 on the interference block 130. When
the shape memory material component 150 has the first
length shown in FIG. 1, the latch prevents release of the one
end of the band. When the shape memory material component
150 has the second length as shown in FIG. 3, the latch is
moved, e.g., the interference block 130 is pivoted up, to allow
release of the one end of the band 120.

In embodiments, the shape memory material may com-
prise shape memory alloys such as nickel-titanium and/or
copper-aluminum-nickel, shape-memory polymer, and vana-
dium dioxide. For design details for use of shape memory
materials, see “TECHNICAL CHARACTERISTICS OF
FLEXINOL” by Dynalloy, Inc., Tustin, Calif., (www.dynal-
loy.com), provided in an information disclosure statement
and hereby incorporated by reference. In embodiments, the
shape memory material may comprise an electroactive poly-
mer. In embodiments, the shape memory material may be
constructed from twisted carbon nanotubes. In this respect, so
the reference “Electro-active polymers: current capabilities
and challenges,” by Yoseph Bar-Cohen, Paper 4695-02, Pro-
ceedings of the SPIE Smart Structures and Materials Sympo-
sium, EAPAD Conference, San Diego, Calif., Mar. 18-21,
2002. Each of these materials substantial changes length and/
or shape when heated, for example, by electrical current. In
embodiments, the shape memory material heated by light
directed thereon.

In embodiments, the shape memory material component
may take a variety of different shapes and configurations. In
embodiments, the shape memory material component may
comprise a rectangular block. In embodiments, the shape
memory material component may comprise a band. In
embodiments, the shape memory material component may
comprise a tubular element. In embodiments, the shape
memory material component may be formed into the shape of
a spring (coil, torsional, leaf, etc.) to hold an interference
block in place.

When electrical current is run through the material formed
as a spring, or light applied, or it is heated by another means,
then its shape or length may be changed (e.g., to lengthen or
contract it). In embodiments, this spring configuration may
save one component The invention is not intended to be
limited by the shape that the shape-memory material compo-
nent can take or by the means used for heating the material.

In embodiments, the control mechanism may alternatively
comprise a micro-motor (not shown) cooperating with the
interference block 130 to move the interference block into
and out of interference with the band 130 when current at a
desired level is applied. In embodiments, the micro-motor
may pivot the interference block. In embodiments, the micro-
motor may slide the interference block, rather than pivot the
interference block.
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In embodiments, the power source may comprise an elec-
trical current source such as a battery and/or kinetic charger,
and/or an induction element.

FIG. 38 illustrates embodiments with an electrical current
source 3812, a switching device 3814 that controls supply of
electrical current from the electrical current source 3812 to a
shape memory material component 3816 to cause the shape
memory material component to change at least from the first
length and/or shape to the second length and/or shape during
supply of the power, e.g., electrical current, and an electrical
circuit 3800 for controlling the switching device 3814. In
embodiments, the switching device 3814 may comprise an
FET transistor switch. In embodiments, the electrical circuit
3800 may control the switching device 3814 based on one or
more parameters. For example, the electrical circuit 3800
may control the switching device 3814 in accordance with a
control signal received via a wireless or wired receiver in the
electrical circuit 3800. In embodiments, there may also be a
local release mechanism that generates the control signal to
allow release of the band.

A comparable circuit is shown in FIG. 39, but using a
micro-motor 3816 rather than the shape memory component.

Embodiments of an electrical circuit 3800 consistent with
the invention are illustrated in more detail in FIG. 40. In
embodiments, the electrical circuit may comprise a control
logic which controls the current source and the transmission
of signals, based on logic criteria. In embodiments, the elec-
trical circuit 3800 may comprise a two-way communication
network device 4010 (shown in FIG. 40) disposed in coop-
eration with the portable housing. In embodiments, the two-
way communication network device 4010 may comprise a
cellphone. In embodiments, the two-way communication net-
work device 4010 may comprise a transceiver. In embodi-
ments, the two-way communication network device may
comprise an antenna 4011.

In embodiments, the electrical circuit may further com-
prise a tracking element (also represented as element 4010 in
FIG. 40) disposed in the portable housing for facilitating
location determination and transmission of a location signal.
In embodiments, the tracking element may comprise a GPS
receiver circuit. In embodiments, the tracking element may
comprise a cellular receiver circuit.

In embodiments, the electrical circuit may further com-
prise a tampering detection device 4014 (shown in FIG. 40)
configured in relation to the portable housing 100 and/or the
band 120 to detect tampering with the band or unauthorized
release. In embodiments, the tampering detection device
4014 may comprise a tampering circuit including one or more
lead wires running the length of the band 120, which would
trigger generation of a tampering signal when the tampering
circuit is broken. In embodiments, the generation of the tam-
pering signal may trigger transmission of an alert signal via
the two-way communication device 4010.

In embodiments, the band 120 may comprise a thin metal
band, e.g., an aluminum band. In embodiments a Kevlar or
equivalent wrap may be wrapped around the thin metal band.
In embodiments, dikes on the wrap may be disposed perpen-
dicular to the width dimension of the band. It has been deter-
mined that in some embodiments, the wrap may absorb and
redirect cutting pressure, thereby significantly impeding cut-
ting. In embodiments, one or more lead wires may be placed
on the inside of the band next to the wearer’s wrist or ankle.

In embodiments, the electrical circuit may further com-
prise an audible alarm device 4016 to detect the tampering,
and via the control logic 4102, to have generated an audible
alarm signal when tampering is detected by the tampering
detection device. In embodiments, the audible alarm device
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may be disposed in the portable housing and may be con-
nected to a circuit containing the lead wires in the band.

In embodiments, the electrical circuit 3800 may further
comprise a panic device 4018 on the portable housing con-
nected via the control logic 4012 to the two-way communi-
cation device 4010 to generate a panic signal for transmission
via the two-way communication device. In embodiments, the
panic device may comprise one or more buttons in a keypad
disposed on a surface of the portable housing 100. In embodi-
ments, when one or more panic buttons are pushed, or pushed
in a predetermined sequence, the panic and/or stress detector
4018 will cause, via the control logic 4012, an alarm circuit
4016 to generate an audible alarm and/or to generate a panic
signal that is transmitted via the two-way communication
network device 4010. In embodiments, this panic signal that
is transmitted may comprise location data obtained from the
tracking device in block 4010, e.g., the GPS circuit, or the
cellular receiver circuit.

In embodiments, the electrical circuit may further com-
prise a stress detector 4018 disposed in the portable housing
and/or on the band 120 to measure one or more biological
indicators via a biological measurement device 4022, and to
generate a signal to the control logic 4012 to cause generation
and transmission of a stress alert and location data via the
two-way communication device 4010 when stress based on
measurements of one or more of the one or more biological
measurement devices 4022 is determined. In embodiments,
the biological measurement device 4022 may comprise a
heart rate and/or blood pressure monitor and logic which
generates a signal when the heart rate and/or blood pressure
exceed one or more thresholds.

In embodiments, the electrical circuit may further com-
prise a current limiter 4024 configured to limit a level of the
electrical current supplied to the shape memory material
component to a predetermined current range. In embodi-
ments, this predetermined current range may be determined
empirically.

In embodiments, when the electrical circuit supplies cur-
rent from the electrical current source to the shape memory
material component, the shape memory material component
may be configured to change from a first length and/or a first
shape to a second length and/or a second shape.

In embodiments, the electrical circuit may further com-
prise a timer 4024 associated with the control logic 4012 to
cause supply of the power, e.g., electrical current for a pre-
determined period of time when the electrical circuit is trig-
gered, e.g., when the switching device 3814 is in the closed
position to supply electrical current to the shape memory
material component. The timer 4024 may be setto atime, e.g.,
3 or 4 or 5 seconds, empirically determined to be sufficient for
the person to release the band 120 from the portable housing
100 when the latch 130 is moved to its second release or
non-interfering position. In embodiments, the timer circuit
may comprise a Pulse Width Modulation driver circuit, as
opposed to a power source and resistor. The Pulse Width
Modulation circuit has the advantage of using less power. In
some embodiments, this timing function may be accom-
plished in the current source. In some embodiments, the timer
may be implemented by a limit switch. When the shape
memory material component is heated and changes to a new
position, the power shuts off. If shape memory material com-
ponent starts to cool too fast and the circuit is still telling it to
be activated, the limit switch will depress and the power will
be reinstated. In embodiments, the limit switch removes and
applies power based on size/shape. If the shape memory
material starts to cool, its shape/size will change and the
current will flow again. In some embodiments, depending on
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the diameter of the shape memory material component, it may
take a few seconds or more to cool and therefore whenever the
unlock button or an unlock signal is received, these few sec-
onds may be available before the configuration relocks. Thus,
in embodiments, the timer may not be necessary.

In further embodiments illustrated in FIGS. 4-6, a portable
housing may comprise a clam shell design 600 as illustrated
in FIG. 6, with a bottom portion 610 for holding a band 420,
and a pivotable top portion 620, which pivots on a longitudi-
nal pin 630. FIGS. 4 and 5 are top horizontal cross-section
views of the embodiment with the top portion 620 pivoted
down or closed. The cross-section of FIGS. 4 and 5 is taken
below a main section of the top portion so that latch levers
405, to be discussed below, are visible. FIG. 6 is a perspective
view with the clam shell top portion pivoted up or open. In
embodiments, the bottom portion may comprise one or more
projections 640 that rise from an inner surface of the bottom
portion 610. Inembodiments, the band 420 may comprise one
or more holes 470 therethrough to fit in registration with the
one or more projections 640 to hold the band in place within
the portable housing. The band 420 may be released when the
top portion 620 is pivoted up or open so that the band 420 may
be lifted out of registration with the one or more projections
640. Note that terms “top” and “bottom” are used for conve-
nience of description and are not intended to be limiting. In
embodiments the top portion and bottom portion may be
reversed, e.g., the portion 610 with the projections 640 may
be on top.

In embodiments for FIGS. 4-6, a latch for locking the band
420 within the housing may comprise one or more levers 405
attached to the top portion 620 of the portable housing. The
one or more levers 405 may be connected directly or indi-
rectly to an interference block 430 disposed in the top portion
620 of the portable housing 600. In embodiments, the inter-
ference block 430 may be in the form of a hook or other
similar design to hook around an side 480 of the bottom
portion 610 of the portable housing when in a locking posi-
tion. In embodiments, a longitudinal recess 485 may be
formed in the side 480 for an edge 431 of the interference
block 430 to fit within. The longitudinal recess 485 is best
seen as the dashed lines in FIG. 6B.

In embodiments, a shape memory material component 450
may be connected to the one or more levers 405. When the
shape memory material component 450 takes a first length
and/or shape as shown in FIG. 4, the one or more levers 405
are pulled to hold the hook end of the interference block 430
around the side 480 of the bottom portion 610 of the portable
housing into the recess 485 so that the band 420 may not be
released from the portable housing 400. When the shape
memory material component 450 takes a second length
(shown in FIGS. 6A and 6B) and/or shape, the one or more
levers 405 are pulled to pivot the interference block 430 about
an axis 650 out of interference with the band 420 so that the
band 420 may be released from the portable housing 400. In
embodiments, the shape memory material component 450
may be in the form of a wire.

Note that in embodiments, the shape memory material
component may comprise a rectangular block. In embodi-
ments, the shape memory material component may comprise
a band. In embodiments, the shape memory material compo-
nent may comprise a tubular element. The invention is not
intended to be limited by the shape that the shape-memory
material component can take.

In further embodiments illustrated in FIGS. 7-9, the por-
table housing may comprise a top portion 710 for receiving a
band 720, and a bottom portion 730, that in embodiments may
be fully or partially removable. In embodiments, the top por-
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tion 710 may comprise a recess 715 in which the bottom
portion 730 may fit within. FIGS. 7 and 8 are vertical cross-
section views of the portable housing 700. FIG. 7 illustrates
the band 720 held in position by the bottom portion 730 that
is latched to the top portion 710. FIG. 8 illustrates the band
720 released and the bottom portion 730 removed. Note that
terms “top” and “bottom” are used for convenience of
description and are not intended to be limiting. In embodi-
ments the upper portion and bottom portion may be reversed,
e.g., the portion 730 may be on top.

In embodiments, a latch for embodiments may comprise
one or more slidable interference blocks 740 connected at one
end thereof to a shape memory material component 750. In
embodiments, the interference blocks 740 may each com-
prise a projection 760 at one end thereof. In embodiments, the
shape memory material component 750 may be in the form of
a wire. However, as noted above the shape memory material
component may take a variety of shapes and configurations
and a variety of connection points to the housing and the
interference block. The invention is not intended to be limited
by the shape that the shape-memory material component can
take.

In embodiments, the one or more interference blocks 740
may be configured to slide within a recess 780 in the top
portion 710 between a first interfering position and a second
non-interfering position when the length of a shape memory
material component 750 changes, to thereby allow release of
the band 720.

In embodiments, the lower portion 730 may include one or
more indents 770 disposed on respective sides thereof, with a
size so that the projection 760 of the interference block 740
may {fit in registration therewith to prevent the lower portion
730 from being released from the top portion 710 when the
shape memory material component 750 has a first length
and/or shape. When the shape memory material component
750 has a second length and/or shape, the one or more inter-
ference blocks 740 are slide into the respective recesses 780,
to move the projection 760 of the interference blocks 740 out
of the indents 770 and allow the bottom portion 730 to be
removed or released. In embodiments, the projection 760 of
the interference block may be beveled to permit the lower
portion 730 to be pushed or pivoted into the recess 715 in the
top portion 710 to lock the band 720 within the housing 700.

In embodiments, the tracking device of FIGS. 7-9 may
further comprise a spring (not shown) or other biasing device
positioned within the recess 780 between a portion of the
interference block and an internal wall of the recess 780 to
hold or maintain the interference block 740 in the first inter-
fering position.

Inayet further embodiment, one or more pivoted arms may
be positioned so that one end thereof fits in registration with
a respective recess formed in a side of the band. In embodi-
ments, each of the one or more pivoted arms may be pivoted
between an interfering position where its respective one end
fits in registration with the recess in the band, and a non-
interfering position where the one end is pivoted out of the
recess in the band. The pivoting may be under control of a
shape memory material component or a micro-motor as
described in other embodiments. In embodiments, the pivoted
arms may be spring loaded or otherwise biased into the inter-
fering position.

In embodiments, the interference block may comprise two
pieces positioned within the bottom portion 730, with each
piece comprising at least one projection, and the shape
memory material component may be positioned between the
two pieces, so that when the shape memory material compo-
nent has the first length and/or shape, the at least one projec-
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tion for each of the pieces is extended into a respective recess
in a side of the open end of the container, and when the shape
memory material component has the second length and/or
shape, the at least one projection for each of the pieces is not
extended into its respective recess in the side of the open end
of the container.

Referring to FIGS. 10-18, embodiments of a tamper resis-
tant container cap embodiment 1000 of the invention are
illustrated. In embodiments, the tamper resistant container
cap may comprise a housing 1005 configured to be releasably
lockable to an open end of a container 1010 (shown in FIG.
10). In embodiments, the tamper resistant container cap 1000
may comprise a locking mechanism 1020 disposed within the
cap housing 1005 for locking together two or more portions of
the cap housing 1005 so that they cannot be separated and the
container cap removed from the container 1010. In embodi-
ments, the locking mechanism 1020 may comprise an inter-
ference block 1030 moveable between a first interfering posi-
tion shown in FIGS. 11, 13 and 14, and a second non-
interfering position shown in FIGS. 12 and 15. In
embodiments, the container cap housing 1000 may be rotated
without interference, when the interference block 1030 is in
the second position.

In embodiment shown in FIGS. 10-18, the container cap
1000 may be configured in two pieces that may be fully or
partially separated when the interference block 1030 is in the
second position. In embodiments, the cap housing of the
container cap 1000 may comprise a first portion 1060 and a
second portion 1070 that may be separated when the interfer-
ence block is in the second position to allow the cap housing
to be the removed from the open end of the container.

In embodiments, the first portion 1060 and the second
portion 1070 may have opposing faces or sides 1065 and
1075. In embodiments, the first portion 1060 may comprise a
recessed track 1055 positioned along and in parallel to the
face 1065. The second portion 1070 may comprise a a first
recessed track 1071 and a second recessed track 1420 running
in parallel and in adjacency to the track 1055. In embodi-
ments, the interference block 1030 may be slidable along the
recessed tracks 1055 and 1071. In the embodiments of FIGS.
10-18, the interference block 1030 may comprise a lateral
projection or finger 1032 at one end thereof, and a downward
projection 1034 disposed at another end thereof. In embodi-
ments, the interference block 1030 may be slidable in the
recessed track 1055 formed in the first portion 1060, and the
lateral projection or finger 1032 may be positioned on the
interference block 1030 to fit in registration with a slot 1410
formed in the first portion 1060 at one end of the recessed
track 1055.

The downward projection 1034 at the another end of the
interference block 1030, is configured to fit in a track 1420 set
laterally in the second portion 1070 and running in parallel
with the face or plane 1075 of the second portion 1070. In
embodiments, the interference block 1030, is slidable within
the track 1420 of the second portion 1070, but is not remov-
able therefrom.

In embodiments of the operation, when the lateral projec-
tion or finger 1032 is in registration with the slot 1410, the
interference block 1030 prevents the first portion 1060 from
being pull apart or separated from the second portion 1070.
When the interference block 1030 has been slid along the
track 1055 to a position so that the lateral projection or finger
1032 is out of the slot 1410, the first portion 1060 and the
second portion 1070 may be separated.

Accordingly, in embodiments, the container cap housing
1000 may have a first portion 1060 and a second portion 1070,
with a first lateral recessed track 1055 formed in the first
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portion of the cap housing, with a slot 1410 at one end of the
recessed track 1055, and a second lateral recessed track 1420
formed in the second portion 1070 of the cap housing, with
the second lateral recessed track in parallel to the first lateral
track 1055. As noted, the interference block 1030 may further
comprise a lateral projection 1032 at one end thereof that
slides within the first lateral recessed track 1055 and the fits
within the slot 1410 of the first lateral track 1055 when the
shape memory material component has the first length, and
the interference block may comprise a downward projection
1034 at another end thereof that slides within the second
lateral recessed track 1420 to prevent removal of the interfer-
ence block from the second portion 1070.

In embodiments, the first portion 1060 and the second
portion 1070 may have one or more registration fingers 1620,
1630, and 1640 that are in adjacency and parallel and are
slidably configured so that the one or more fingers 1620 and
1630 of the first portion 1060 move away from the one or
more fingers 1640 of the second portion 1070 when the inter-
ference block 1030 moves into the second non-interfering
position.

In embodiments, a control mechanism may be configured
to slide or pivot the interference block 1030 into or out of the
interference position based on received electronic instruc-
tions. In embodiments, the control mechanism may comprise
a shape-memory material component 1050 connected to the
interference block 1030. In the embodiment shown in FIGS.
10-18, the shape-memory material component may be posi-
tioned within the recessed track 1055 and may comprise a
wire 1050 that is anchored at one end of the recessed track
1055, and extends to and is connected to an end or a surface of
the interference block 1030. In embodiments, the shape
memory material may take the shape of a rectangular block or
tube or rod, that changes length and/or shape when energized
by the electrical current. As noted, the invention is not
intended to be limited by the shape that the shape-memory
material component can take. In embodiments, the shape
memory material may comprise shape-memory alloys such
as nickel-titanium and/or copper-aluminum-nickel, shape-
memory polymer, and vanadium dioxide.

In embodiments, the container cap may further comprise a
spring or other biasing device (not shown) positioned in one
of the recessed tracks 1055, 1420, to hold the interference
block 1030 in the first interfering position.

When the shape memory material component 1050 has the
first length and/or shape shown in FIGS. 11, 13 and 14, the
interference block 1030 is in an interfering position and pre-
vents turning of the cap to access the container. When the
shape memory material component 1050 has the second
length and/or shape as shown in FIGS. 11 and 15, the inter-
ference block 1030 is slid or otherwise moved within the
recessed track 1055 to the second position to allow separation
of the first and second portions 1060 and 1070 to allow
removal, e.g., twisting of the cap, to release the cap from the
container. Thus, in embodiments, the shape memory material
component is disposed in relation to the interference block
1030 so that when the shape memory material component has
the first length, the interference block is disposed to prevent
removal of the cap housing from the open end of the con-
tainer, and when the shape memory material component has
the second length, the interference block allows the cap hous-
ing 1000 to be removed from the open end of the container
1010.

In embodiments, the locking mechanism 1020 may further
comprise an electrical current source 3812 (shown in F1G. 38)
and an electrical circuit 3800 to control the current source to
supply electrical current from the electrical current source to
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the shape memory material component to cause the shape
memory material component to change at least from the first
length and/or shape to the second length and/or shape during
supply of the power, e.g., electrical current. In embodiments,
the electrical current source 3812 may comprise a battery
and/or kinetic charger, and/or an induction element.

In embodiments, the electrical circuit 3800 may be config-
ured to control supply of power, e.g., electrical current from
the current source 3812, to heat the shape memory material
component based on one or more criteria. In embodiments,
one of the one or more criteria used by the electrical circuit to
control supply of electrical current from the current source to
the shape memory material component may be implemented
by the control logic of FIG. 40 to allow the interference block
1030 to take the second non-interfering position only during
specified hours of a day, or only a specified number of times
per day, or only one or more specified days of the week, or
only when a signal is received from a communications net-
work, or based on a manual input.

In embodiments, the electrical circuit 3800 may comprise
a timer circuit 4024 as shown in FIG. 40 to cause when
triggered, supply of the electrical current for a predetermined
period of time to the shape memory material component.

In embodiments, the container cap may further comprise a
network communication device 4010 comprising a receiver
disposed in the portable housing for receiving control signals
from a network to control the electrical circuit 3800 to supply
electrical current from the electrical current source 3812 to
the shape memory material component 3816 to cause the
shape memory material component to change between the
first length and/or shape and the second length and/or shape.
As noted, the electrical circuit 3800 may further comprise
logic 4012 to control supply of the power, e.g., electrical
current from the electrical current source, to heat the shape
memory material component based at least in part on the
control signals. In embodiments, the network communication
device 4010 may comprise a cellular telephone circuit or a
transceiver.

In embodiments, the network communication device 4010
may comprise a voice receiver and transmitter disposed in the
container cap portable housing for receiving and/or sending
voice signals over a communications network. In embodi-
ments, the network communication device 4010 may be con-
figured to receive data for the electrical circuit and/or to
transmit signals from the electrical circuit.

In embodiments, the electrical circuit 4010 may comprise
logic for generating data for transmission when the cap hous-
ing is removed from the open end of the container, and to
transmit that data over the communications network.

In embodiments, the electrical circuit 3800 may further
comprise an electronic display screen 4030. In embodiments,
the electrical circuit 3800 may further comprise an electronic
memory 4032, and the electrical circuit 3800 may be config-
ured to record in the electronic memory 4032 data, e.g., a time
and date, and number of times removed, when the cap hous-
ing is removed from the open end of the container, and to
display that data on the display 4030.

In embodiments, the electrical circuit may be configured
with a current limiter 4024 to limit a level of the electrical
current supplied to the shape memory material component
3816 to a predetermined electrical current range. In embodi-
ments, this feature may be implemented via a comparator for
comparing the supplied electrical current to a threshold, and
generating a limit signal when the threshold is reached.

In embodiments, the electrical circuit may be configured
with a network communication device 4310 disposed in the
cap housing. In embodiments, the electrical circuit may be
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configured with a tracking element 4310 comprising one or
more selected from the group of a GPS circuit and a cellular
telephone circuit for location determination. In embodiments,
the electrical circuit may be configured to transmit location
data obtained from the tracking element 4310 over a commu-
nications network via the network communication device.

Note that electronic diagrams of FIG. 38-40 may be used to
implement all of the embodiments described herein. Note that
in embodiments, only selected ones of the elements shown in
FIG. 40 may be used. In embodiments, all of the elements
shown in FIG. 40 may be used.

In embodiments as shown in FIGS. 10, 17 and 18, the cap
housing may comprise a key pad 1080, 1700, or 1800 with
buttons or touch elements for controlling the electrical circuit
to supply electrical current from the electrical current source
to the shape memory material component 1050 to cause the
shape memory material component to change between the
first length and/or shape and the second length and/or shape.
In embodiments, the keypad may be comprised of thin-film
and may comprise a printable circuit with graphine-based ink.
The keypad 1080 may be disposed on a surface of a container
cap 1000 or on the container 1010. In embodiments, the
keypad may be remote from the container cap and container,
and comprise a transmitter for sending control signals to a
receiver or other network device 4010 in the electrical circuit
in the container cap to thereby open the container cap.

FIGS. 19-24 illustrate embodiments of a container cap
consistent with the invention. In the embodiments of FIG.
19-24, a container cap 1900 may comprise a plurality of
portions that may be separable in whole or in part. In embodi-
ments, the container cap 1900 may comprise a first portion
2100 and a second portion 2110. Inembodiments, the first and
second portions may comprise opposing parallel surfaces
2140, 2142. The first portion 2100 may comprise an element
or projection 2160 that projects from the surface 2140
thereof. In embodiments, the element 2160 may be shaped to
include a side extension 2162 that extends approximately in
the direction of the parallel surface 2140. In embodiments,
this side extension 2162 may extend from a side surface of the
projection 2160 at or near an end thereof.

In embodiments, the second portion 2110 may comprise a
recess 2035 in which the projection 2160 fits when the por-
tions 2100 and 2110 are fitted together. In embodiments, the
recess 2035 may further include an interference block 2050
with a side projection 2052. In embodiments, the interference
block 2050 may be laterally slidable within the recess 2035 in
a direction that is parallel to the face or plane surface 2142 on
the second portion 2110, so that the side projection 2052 fits
in registration with the side extension 2162 within the recess
2035 when the interference block 2050 is in a first interfering
position, and is out of registration when the interference block
is in a second non-interfering position. Note that the term
“parallel” encompasses slide angles that are within a range of
1-10 degrees of parallel.

In embodiments, a shape memory material component
2045 may be attached directly or indirectly to the interference
block 2050 and may be anchored at one end thereof to an
internal wall of the recess 2035. When the shape memory
block has a first length and/or shape, the interference block
2050 is in the first interfering position so that the side projec-
tion 2052 and the side extension 2162 fit in registration and
prevent the first portion 2100 from being pulled away or
separated from the second portion 2110. In embodiments, this
first interfering position may be the normal position for the
interference block 2050 when the shape memory material
component is not energized. When the shape memory mate-
rial component is energized to take a second length and/or
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shape, the interference block 2050 slides to the second non-
interfering position with the side projections 2052 and 2062
out of registration, allowing the first portion 2100 and the
second portion 2110 to be pulled apart as shown in FIG. 21. In
other embodiments, the normal position for the interference
block 2050 when the shape memory material component is
not energized may be the non-interfering second position. In
embodiments, the shape memory material component may
take the configuration of a wire.

In embodiments, the shape memory material component
2045 may comprise a rectangular block. In embodiments, the
shape memory material component 2045 may comprise a
band. In embodiments, the shape memory material compo-
nent 2045 may comprise a tubular element. The invention is
not intended to be limited by the shape that the shape-memory
material component can take.

In embodiments, the interference block 2050 may be
biased into an interfering position or a non-interfering posi-
tion. In the embodiments shown in FIGS. 20 and 23, the
interference block 2050 is biased into an interfering position
by a spring 2037. Note that a variety of other biasing elements
may be used in place of the spring.

In embodiments, the shape memory material component
may be replaced by a micro-motor configured to slide the
interference block 1170 between the first interfering position
and the second non-interfering position in accordance with
control signals provided to the micro-motor. In embodiments,
current may be supplied to the micro-motor under control of
the electrical circuit and the switching device to move the
interference block between an interfering position and a non-
interfering position.

FIG. 22 is a top view of the embodiments of FIGS. 19-22
providing a view of the recess 2035 without the interference
block 2160 therein. FIGS. 23-24 illustrate side cross-section
views of the embodiments of FIGS. 19-22.

FIGS. 25-29 illustrate further embodiments of a container
cap consistent with the invention. FIG. 25 illustrates a con-
tainer cap 2500 that fits on a container 2510. In the embodi-
ments the container cap 2500 may comprise a plurality of
portions that may be separable in whole or in part. In embodi-
ments, the container cap 2500 may comprise a first portion
2600 and a second portion 2610 with opposing surfaces. In
embodiments, the first portion 2600 may comprise two pieces
2620 and 2622 on the same plane positioned to be rotatable or
slidable on a track 2615 within the first portion 2600. In
embodiments, each of the two pieces may comprises a frac-
tional portion of a disk that is positioned to slide along the
track or rotate around the track in the first portion.

In embodiments, the second portion 2610 may comprise a
track on the same plane as the track in the first portion 2600
and positioned to receive at least a portion of the two pieces
therein when the pieces or fractional disks 2620 and 2622 are
rotated away from each other. In embodiments, the second
portion 2610 may have a recess 2650 (illustrated in dashed
lines in FIG. 26B and FIG. 27) defined therein to receive the
pieces or rotated fractional disks 2620 and 2622 therein.

In embodiments, the pieces or fractional disks 2620 and
2622 may ride in close adjacency to an inner circular wall of
the first and second portions 2600 and 2610. In embodiments,
the tracks 2615 may be in the shape of a semi-circle within the
first portion 2600 and the second portion 2610. FIG. 26B
illustrates that the pieces or fractional disks 2620 and 2622
may be rotated outward or away from each other to move
outside the periphery of the first portion 2600, and on to the
comparable track on the same plane into the recess 2650
within the second portion 2610. This rotated position is
shown in FI1G. 28, which illustrates only the first portion 2600.
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In embodiments, a spring 2713 or other device may be pro-
vided to bias or load the fractional disks in the interfering
position.

In embodiments, a shape memory material component
2700 is illustrated connected at one end thereof'to the piece or
fractional disk 2620, and connected at the other end thereofto
the piece or fractional disk 2622. When the shape memory
material component 2700 has a second length and/or shape,
the pieces or fractional disks 2620 and 2622 are held close
together in a non-interfering position, as illustrated in FIG.
27. When the shape memory material component 2700 has a
firstlength and/or shape as illustrated in FIG. 28, the pieces or
fractional disks 2620 and 2622 are held apart, causing the
pieces or fractional disks 2600 and 2610 to move or to rotate
at least partially into the track of the second portion 2610, in
the interfering position. In embodiments, the shape memory
material component 2700 may be in the form of a wire.
However, as noted previously, the shape memory material
component 2700 may take any configuration. The particular
configuration thereof is not limiting on the invention. In
embodiments, the shape and/or length of the shape memory
material component 2700 shown in FIG. 27 may comprise the
shape and length when energized with an electrical current,
and the shape and length of the shape memory material com-
ponent 2700 shown in FIG. 28 may comprise the shape and/or
length when not energized with an electrical current.

In embodiments, a slot 2702 (see FIG. 27) may be formed
in each of the disks 2620 and 2622, and an projection 2704
may rise from the floor 2915 of the first portion 2600 or
descend from the ceiling of the first portion to fit and ride
within the slot 2702. See FIGS. 26-28, and FIG. 29 (which is
a side view of the first portion with the rotatable disks
removed) for a view of the slot. In embodiments, a purpose of
the slots 2702 and projections 2704 is to prevent the disks
2620 and 2622 from being pulled apart when the pieces or
fractional disks 2620 and 2622 are rotated into the interfering
position. Accordingly, the projections 2704 may be high
enough to prevent the fractional disks 2620 and 2622 from
being lifted out of the slots 2702.

In embodiments, arced projections 2624 may project
upward from the top surface of the pieces or fractional disks
2620 and 2622, and/or may project downward from a bottom
surface. In embodiments, the recess 2650 in the second por-
tion 2610 may comprise curved recess portions therein oppo-
site the arced projections. When the arced projections 2624
are rotated into the opposite curved recess portions, the arced
projections fit in registration with the curved recess portions
of the recess 2650 to prevent the pieces or fractional disks
2620 and 2622 from being pulled apart, e.g., lateral move-
ment of the portions 2600 and 2610 is prevented.

Referring to FIGS. 30-37, further embodiments of the con-
tainer cap are disclosed. A container cap is illustrated that
may comprise a top portion 3000 and a bottom portion 3100.
In embodiments, the top portion 3000 may be hinged at one
end thereof to the bottom portion 3100. The hinge may be
seeninthe views of FIGS. 34-37. In embodiments, the bottom
portion may fit over a bottle container 3260. A lip 3200 of the
bottle container 3260 is illustrated in exploded view in FIG.
32.

In other embodiments, the bottom portion 3100 may be
integral with the container 3260.

In embodiments, instead of a hinge connection, the top and
bottom portions may be threaded, so that the top portion may
be screwed onto the top portion.

The container cap 3000 may comprise a recess 3040 dis-
posed to extend from inside the container cap to an opening in
aside of the container cap. An interference block 3010 may be
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disposed within the recess 3040, and slidable within the
recess 3040 to project through the opening into a recess 3130
set in a side of the container 3100, to thereby be in an inter-
fering position. The recess 3040 may be configured in the
container cap 3000 to allow the interference block 3010 to be
pulled or slid into a non-interfering position with the inter-
ference block not extending into the recess 3130 in the con-
tainer. Thus, in embodiments, the interference block 3010
may be moveable between the interfering position (shown in
FIGS. 31, 34 and 36) and the non-interfering position (shown
in FIGS. 35 and 37) with the interference block 3010 pulled
into the recess 3040 so that the end of the interference block
is clear of the recess 3130.

In embodiments, the recess 3130 and the end of the inter-
ference block 3010 that fits into the recess 3130 may be
beveled or otherwise shaped to allow the interference block to
be forced back to the non-interfering position to close the
container cap 3000 on the container 3100. In embodiments
where the top portion 3000 is screwed or twisted onto the
bottom portion 3100, the end of the interference block 3010
that fits into the recess 3130 may be beveled on one or more
of the sides thereof to so that the interference block can slip
into the recess even when it is not in exact registration with the
recess 3130. In embodiments, the interference block 3010
may be biased into its interfering position per FIG. 31. By
way of example, the biasing may be accomplished by a spring
3014 connected at one end thereof to an internal wall of the
recess 3040 of the container cap 3000, and connected at the
other end thereof to the interference block 3010.

In embodiments, a shape memory material component
3012 is illustrated connected at one end thereof'to an internal
wall of the recess 3040 of the container cap 3000, and con-
nected at the other end thereof to the interference block 3010.
When the shape memory material component 3012 has a first
length and/or shape, an end of the interference block is
extended into the recess 3130, as illustrated in FIGS. 31 and
36. When the shape memory material component 3012 has a
second length and/or shape, the interference block 3010 is
pulled into the recess 3040 of the container cap, as illustrated
in FIGS. 35 and 37, so that the container cap 3000 can be
swung or tilted up on the hinge 3120 to allow access to the
contents of the container 3100. In embodiments, the shape
memory material component 3012 may be in the form of a
wire. However, as noted previously, the shape memory mate-
rial component 3012 may take a variety of different configu-
rations. The particular configuration thereof'is not limiting on
the invention. In embodiments, the shape and length of the
shape memory material component 3012 shown in FIGS. 35
and 37 may comprise the shape and/or length when energized
with an electrical current. The shape and/or length of the
shape memory material component 3012 shown in FIGS. 31,
34 and 36 may comprise the shape and/or length when not
energized with an electrical current.

In embodiments, it may be necessary to apply an electrical
current to briefly cause the shape memory material compo-
nent to take its non-interfering length and/or shape in order to
close the container cap on the container. In embodiments, this
application of electrical current may be applied by inserting a
code in the keypad. In embodiments, there may be a button
disposed on a surface of the container cap, which button is
only active for controlling energization when the container
cap has been removed from the container, to cause application
of electrical current in order to close the container cap on the
container.

In embodiments, it may not be necessary to apply an elec-
trical current to close the container cap on the container. In
such embodiments, a beveling or other design configuration
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may be used for the interference block so that the container
cap may be closed on the container with the application of a
certain minimum force.

Referring to FIGS. 41-47, a further embodiment of the
container cap is illustrated. FIG. 41 illustrates a container
4100 with a multi-piece cap thereon. In embodiments, the
multi-piece cap may comprise a first portion 4110 and a
second portion 4112.

FIGS. 42-47 illustrates that in embodiments, the first por-
tion 4110 may comprise multiple moveable pieces. In the
embodiments of FIGS. 42-47, two moveable pieces 4200 and
4210 are show. In the embodiments shown, the two moveable
pieces 4200 and 4210 may comprise fractions of disks that are
slidable/rotatable around a track on the perimeter of the first
portion 4110. In embodiments, the two fractional disks may
be shaped so that there is a first opening 4220 therebetween at
one end of the disks within the first portion 4110, and there is
a second opening 4240 therebetween at the other end of the
disks, where the disks extend into the second portion 4112. At
the other end of the fractional disks that extends into the
second portion 4112, each of the fractional disks comprises a
projection 4230 that projects in the circumferential direction
so that the respective projections 4230 project toward each
other as shown in FIGS. 42, 43, 44, 45, 46, and 47. Thus, the
projections 4230 are positioned to oppose each other and to
form a boundary of the second opening 4240 defined by the
fractional disks adjacent the other end.

The second portion 4112 comprises an upward or down-
ward projection 4250 configured to fit within the second
opening 4240 made by the fractional disks 4200 and 4210.

In embodiments, the fractional disks 4200 and 4210 may
be biased into a rotated position where the circumferential
projections 4230 on the respective disks are close to each
other and in some embodiments, may be touching, to lock the
projection 4250 within the opening 4240. In embodiments,
this biasing into a locked position may be implemented via a
spring 4270 disposed between the fractional disks 4200 and
4210 within or adjacent the second opening 4240. In embodi-
ments, the spring may be connected to each of the fractional
disks 4200 and 4210 on sides thereof defining the second
opening 4240.

In embodiments, a shape memory material component
4260 may be positioned with respect to the fractional disks
4200 and 4210 to rotate or otherwise move the fractional
disks so that the circumferential projections 4230 separate or
move away from each other to no longer trap the projection
4250, and thereby allow the second portion 4112 to be sepa-
rated from the first portion 4110. In embodiments, the shape
memory material component 4260 may comprise a wire con-
nected to each of the fractional disks 4200 and 4210 on sides
thereof defining the first opening 4220. In embodiments, the
shape memory material component 4260 may take a variety
of different configurations and positions relative to the frac-
tional disks 4200 and 4210 to cause movement of the disks to
unlock the container cap when the shape 